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10.0  INCIDENTAL TAKE STATEMENT

10.1 INTRODUCTION

Section 9 of the ESA and Federal regulations pursuant to Section 4(d) of the ESA prohibit the
take of endangered and threatened species, respectively, without special exemption.  Take is
defined as “to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to
attempt to engage in any such conduct.”  Incidental take is defined as “take that is incidental to,
and not the purpose of, the carrying out of an otherwise lawful activity.”  Under the terms of
Section 7(b)(4) and Section 7(a)(2), taking that is incidental to and not intended as part of the
agency action is not considered to be prohibited under the ESA, provided that such taking is in
compliance with the terms and conditions of this incidental take statement.

The measures described in this section are nondiscretionary and must be undertaken by the
Corps, BPA, and BOR.  The Action Agencies have a continuing duty to regulate the activities
covered by this incidental take statement.  If the Action Agencies fail to assume and implement
the terms and conditions of this incidental take statement, the protective coverage of Section
7(a)(2) may lapse.  To monitor the effect of incidental take, the Action Agencies must report the
progress of the action and its effect on each listed species to NMFS, as specified in this incidental
take statement [50 CFR Section 402.14(i)(3)].

NMFS has developed the following incidental take statement based on the premise that the RPA
described in Section 9 of the biological opinion will be implemented.
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10.2 AMOUNT OR EXTENT OF ANTICIPATED TAKE

10.2.1 Incidental Take Associated with Operation of FCRPS

The level of incidental take expected to occur as a result of the RPA will vary annually as the
RPA measures are implemented.  Initially, the expected take will be approximately equal to the
juvenile and adult mortality rates associated with the proposed action, as estimated in Sections
6.2 and 6.3.  Once the RPA measures are completely implemented, no later than 2010, the
expected take will be reduced to a level that is approximately equal to the juvenile and adult
mortality rates associated with the RPA, as estimated in Section 9.7.  During the intervening
period, the incidental take is expected to decrease on a schedule that cannot be precisely
determined at this time.  The estimate of incidental take will, therefore, be updated before
March 1 of each year.  This update will be based on the preceding year’s annual report, which
will describe those elements of the RPA that were completed in the preceding year, those
anticipated to be implemented during the upcoming year, and research to further characterize the
effects of implementing those elements on survival of listed ESUs.

Tables 10.1-1 and 10.1-2 identify the expected incidental take resulting from the RPA during
2001 and 2010 for juvenile and adult salmonids, respectively.  The take estimates include
mortality expected to occur as a result of passage through the mainstem FCRPS projects only.  
The juvenile take represents means of a range of annual estimates and, for some ESUs, a range of
differential delayed mortality estimates.  Averages included 1994 through 1999 for spring
chinook and steelhead and 1995 through 1999 for SR fall chinook.  The SR spring/summer
chinook D (delayed mortality) estimate ranged from 0.63 to 0.73, the SR fall chinook D estimate
was 0.24, and the SR steelhead D estimate ranged from 0.52 to 0.56.

Quantitative estimates of take are not possible for the spawning and incubation stages of SR fall
chinook, LCR chinook salmon, and CR chum salmon.  The incidental take of these species
during the spawning and incubation life stages will be considered authorized if flow operations
are implemented as described in Section 9.6.1.2.  Take of juvenile sockeye salmon will be
considered authorized as long as the allowable take of juvenile SR spring/summer chinook and
SR steelhead is not exceeded, due to the similarity in timing and similar size of each ESU.

10.2.2 Incidental Take Associated with Offsite Mitigation

This biological opinion does not authorize incidental take associated with any projects related to
offsite mitigation.  It is anticipated that the Action Agencies will seek authorization for any take
associated with offsite mitigation projects through separate consultations with NMFS, once
details of the proposed actions are determined. 



2000 FCRPS BIOLOGICAL OPINION DECEMBER 21, 2000

10-3

Table 10.1-1  Estimates of incidental take of juvenile salmonids
resulting from the RPA during 2001 and 2010.

ESU
Estimated Total System  Juvenile Mortality (%)

2001 2010

Chinook

  SR

spring/summer1 

43 42

  SR fall2 88 87

  UCR spring 3 43 34 

  LCR spring4 13 9

  LCR fa ll4 28 22

  UWR N/A N/A

Steelhead

  SR5 52 49

  UCR6 41 32

  MCR7 41 32

  LCR8 13 9

  UWR N/A N/A

Sockeye

  SR9 N/A N/A

Chum

  CR10 28 22

Note: Estimates of mean incidental take resulting from RPA in 2001 and 2010.  Estimates of take during intervening years will be updated
annually.  N/A = not applicable (for ESUs that do not pass through the hydrosystem).  Estimates for ESUs with populations that pass variable
numbers of dams are for maximum number of dams passed.
1

Represents survival of transported and nontransported smolts, including NMFS’ (2000e) estimate of differential delayed mortality.  Take of
inriver migrants is estima ted as 59% in 2001 a nd 50% in 2010.  Fo r comparison, estimate o f natural mortality is 15 % (Appendix A).

2 Represents survival of transported and non-transported smolts, including PATH 24% estimated of differential delayed mortality.  Take of
inriver migrants is estima ted as 90% in 2001 a nd 86% in 2010.  Fo r comparison, estimate o f natural mortality is 32 % to 77% (Appendix A).

3 For comparison, estimat e of natural mortality i s 9% (Appendix A).
4 For comparison, estimate of natural mortality is 2% (Appendix A).  
5 Represents survival of transported and nontransported smolts including NMFS’ (2000e) estimates of differential delayed mortality.  Take of

inriver migrants is estima ted as 59% in 2001 a nd 49% in 2010.  Fo r comparison, estimate o f natural mortality is 16 % (Appendix A).
6 For comparison, estimat e of natural mortality i s 9% (Appendix A).
7 For comparison, estimat e of natural mortality i s 9% (Appendix A).
8 For comparison, estimat e of natural mortality i s 1% (Appendix A).
9 A quantitative estimate is not available for this ESU.  SR sockeye take is authorized as long as allowable take of SR spring/summer chinook

and SR steelhead is not exceeded.
10 Based on LCR fall chinook survival estimates.  No estimate of natural survival rate is available for comparison.
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Table 10.1-2.  Estimates of incidental take of
adult salmonids expected to result from RPA
during 2001 and 2010.  Estimates of adult take
will be updated annually during the intervening
years.  N/A = not applicable (i.e., for ESUs that
do not pass FCRPS projects).  Estimates for
ESUs with subbasin populations that pass
different numbers of dams are for the maximum
number of dams passed.

ESU
Estimated Adult M ortality (%)

2001 2010

Chinook

  SR spring/

  summer

18 15

  SR fall 29 26

  UCR spring 9 8

  LCR spring 3 2

  LCR fa ll 4 4

  UWR N/A N/A

Steelhead

  SR 23 20

  UCR 12 11

  MCR 12 11

  LCR 3 3

  UWR N/A N/A

Sockeye

  SR 14 11

Chum

  CR 4 4
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10.3 EFFECT OF THE TAKE

In the biological opinion, NMFS determined that this level of anticipated take is not likely to
result in jeopardy to the species or destruction or adverse modification of critical habitat.

The overall incidental take of ESA-listed juvenile and adult anadromous fish species under the
proposed action is described in Tables 9.7.1 and 9.7.2, respectively.  The take of listed species
resulting from the research and monitoring activities described in Tables 9.7.1.1 and 9.7.1.2 is
incorporated into the earlier tables and is not in addition to those estimates.  A proportion of the
overall authorized take is partitioned among the specifically numbered research projects
described in Section 9.6.5.5.

10.4 REASONABLE AND PRUDENT MEASURES

10.4.1 Monitor Incidental Take

The Action Agencies will monitor the level of incidental take associated with the RPA and report
the results to NMFS in a timely manner.

10.4.2 Reduce Incidental Take by Improving Juvenile and Adult Passage
Survival

The Action Agencies will reduce the level of incidental take by implementing measures to
further improve survival of juveniles and adults, in addition to measures required by the RPA. 
NMFS has determined that the additional measures specified in Section 10.5 constitute only
minor changes to the RPA.
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10.5 TERMS AND CONDITIONS

10.5.1 Terms and Conditions Related to Monitoring Take

10.5.1.1 Evaluate Reach Survivals

The Action Agencies will estimate dam passage and inriver survival of both juvenile and adult
migrating salmonids.  Using PIT-tags, radio tags, sonic tags, or other developing technology, the
Action Agencies will measure the survival of juvenile fish migrating through the FCRPS.  Using
radio and PIT tags and additional techniques, they will also measure the survival and
reproductive success (arrival on the spawning grounds, successful spawning behavior, and
successful gamete production) of adult salmonids migrating through the FCRPS.  The primary
focus of the current PIT-tag monitoring program is on juvenile inriver survival and return rates. 
However, as adult PIT-tag detection facilities are developed and installed, they will be used to
measure adult passage survival on a per-project basis for fish with known origins and passage
histories.  Until then, a portion of the adult salmonid population will be radio-tagged, and their
migration behavior and survival will be monitored as they migrate upstream through the FCRPS. 

The Action Agencies, in coordination with NMFS through the annual planning process, will
continue to provide funding for monitoring wild juvenile fall chinook survival, growth, and other
early life attributes.  Knowledge of wild fish early life attributes is critical as a baseline
comparison for studies involving juvenile hatchery fall chinook used as surrogates for wild fish. 
Also, supplementation of juvenile fall chinook above Lower Granite Dam is resulting in
increased parr densities.  At some point, decreased growth may occur, affecting the survival of
wild fish. 

The Action Agencies will continue to provide funding for required monitoring of juvenile fish
passage at all dams with bypass systems.  Facilities with PIT-tag detection capability at selected
FCRPS projects will be provided for this purpose.  In addition, BPA is responsible for funding
the smolt monitoring program coordinated and implemented by the Fish Passage Center, and the
Corps is responsible for funding sampling relative to the juvenile fish transportation program and
facility operations.  To reduce juvenile fish handling and staffing requirements, multiple data sets
are collected from sampled fish by onsite fishery agency personnel.  For example, the Corps
requires collection of fish condition information (injury, descaling, length, weight, etc.) to detect
juvenile fish passage facility problems that can descale, injure, or kill fish.  The Corps also needs
information regarding the numbers and weights of fish collected and the species composition for
holding and loading purposes at the collector dams.  This sampling effort also meets the
requirements of approved monitoring programs (smolt monitoring, GBT sampling) and research
(AFEP, NWPPC’s Fish and Wildlife Program), as well as new research required by this
biological opinion).  Given the multiple tasks accomplished under the program, the Action
Agencies involved should share the cost of the program.  Sampled juvenile fish handling at the
projects should remain the responsibility of fishery agency personnel.
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10.5.1.2 Monitor Smolt-to-Adult Returns

The Corps and BPA, in coordination with NMFS through the annual planning process, will
evaluate transport-to-inriver return ratios for wild SR yearling chinook salmon and steelhead.  In
addition, the Corps and BPA will also evaluate effects of transportation of summer-migrating,
subyearling SR chinook salmon.  

Currently, the only way to conduct this research on spring-migrating fish is to mark and release
wild fish at Lower Granite Dam, collect some for transport at Little Goose Dam, and allow others
to continue their migration inriver.  This design should continue until wild SR anadromous
salmonids are abundant enough to conduct studies by PIT-tagging wild fish in natal areas above
the lower Snake River dams. If the decision for the long-term operation of FCRPS projects on
the lower Snake River includes continued reliance on transportation, the Corps and BPA will
continue transport survival studies for spring and summer migrants passing Lower Granite Dam
in future years.

Future research to evaluate the smolt-to-adult survival of subyearling fall chinook transported
from Lower Granite versus the survival of marked study fish left to migrate in river will require
adequate numbers of representative test fish (e.g., Lyons Ferry hatchery stock) and also may
require special spill operations at one or more of the four collector dams.

10.5.1.3 Monitor Post-transport and Post-bypass Delayed Mortality

The Corps and BPA, in coordination with NMFS through the annual planning process, will
include an evaluation of D of transported fish relative to inriver migrating juvenile anadromous
salmonids during all transport evaluations.  

Considerable uncertainty exists concerning the levels of differential post-Bonneville Dam
mortality of transported and nontransported fish.  Evaluations of post-transport and post-bypass
delayed mortality should receive high priority.  Determining how much transportation mitigates
for the loss of juvenile anadromous salmonids during passage through the hydrosystem will be
given the highest priority. 

10.5.1.4 Monitor Juvenile Fish Passage at Dams

The Action Agencies will continue to provide funding for required monitoring of juvenile fish
passage at all dams with bypass systems.  Facilities with PIT-tag detection capability at selected
FCRPS projects will be provided for this purpose.  In addition, BPA is responsible for funding
the smolt monitoring program coordinated and implemented by the Fish Passage Center, and the
Corps is responsible for funding sampling relative to the juvenile fish transportation program and
facility operations.  To reduce juvenile fish handling and staffing requirements, multiple data sets
are collected from sampled fish by onsite fishery agency personnel.  For example, the Corps
requires collection of fish condition information (i.e., injury, descaling, length, weight, etc.) to
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detect juvenile fish passage facility problems that can descale, injure, or kill fish.  The Corps also
needs information regarding the numbers and weights of fish collected and the species
composition for holding and loading purposes at the collector dams.  This sampling effort also
meets the requirements of approved monitoring programs (i.e., smolt monitoring, GBT sampling)
and research (AFEP, the NWPPC’s Fish and Wildlife Program), as well as new research required
by this biological opinion.  Given the multiple tasks accomplished under the program, the Action
Agencies involved should implement cost sharing of the program.  Sampled juvenile fish
handling at the projects should remain the responsibility of fishery agency personnel.   

10.5.1.5 Monitor Effects of Dissolved Gas Supersaturation

The Action Agencies will monitor the effects of TDG.  This annual program will include
physical and biological monitoring and will be developed and implemented in consultation with
the Water Quality Team and the Mid-Columbia PUDs’ monitoring programs.

At a minimum, the physical monitoring components of this plan will include placement of
physical TDG monitors in the tailraces and forebays of all lower Snake and lower Columbia river
dams and daily recording of TDG data in the Columbia River Operational Hydromet
Management System (CROHMS) database.  This program will also include a QA/QC
component, with redundant and backup monitors at as many locations as determined necessary
by the Water Quality Team; calibration of monitoring equipment at least every 2 weeks; enough
funding for spot-checking monitoring equipment during the fish passage season (with the
number determined in the preseason by the Water Quality Team); an error-checking, correcting,
and recording function for CROHMS data; and daily data reporting.  The QA/QC components
will be reviewed annually and modified as improved information and techniques become
available.  The Action Agencies will conduct the annual review in coordination with the Water
Quality Team.  At a minimum, the biological monitoring components will include smolt
monitoring at selected smolt monitoring locations, adult monitoring at Bonneville and Lower
Granite dams, and daily data collection and reporting.

10.5.1.6 Install Adult PIT-tag Detectors to Facilitate Monitoring

BPA and the Corps will install adult PIT-tag detectors at appropriate FCRPS projects before the
expected return of any adult salmon from the 2002 juvenile outmigration.  If technical problems
preclude installation of these detectors in this time frame, the evaluation of spring migrant
transportation from McNary should be delayed until the systems are installed.

10.5.1.7 Monitor Adult Survival

The Action Agencies will conduct a comprehensive evaluation to assess survival of adult
salmonids migrating upstream and factors contributing to unaccounted losses.  Broad objectives
for such studies may include the following: 
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• Evaluate survival rates between dams and through the system. 

• Partition interdam losses by factor.
 
• Assess causal mechanisms associated with losses. 

• Assess reproductive success, including causal mechanisms associated with reduced
reproductive success, if any. 

• Identify measures, as appropriate, to address factors affecting passage, survival, and
reproductive success.  

More specific investigations may include the following: 

• Fallback (operational-related versus other factors) 

• Passage delay (in relation to project and reservoir operations, including turbines, spill,
and peaking) 

• Injury (resulting from passage, marine mammals) 

• Headburns

• Homing/straying 

• Mainstem spawning 

• Tributary turnoff and spawning 

• Effect of TDG 

• Effect of temperature (including use of cool water microhabitat) 

• Energy expenditure 

• Susceptibility to disease 

• Unaccounted incidental mortality associated with harvest 

• Cumulative effects (synergism)
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10.5.1.8 Monitor Turbine Efficiency

BPA and the Corps will prepare an annual summary report detailing compliance with the
1% peak efficiency turbine operation guidelines for the FCRPS projects.  The report should be
provided to the Fish Facility Operation and Maintenance Coordination Team and NMFS by
February 1 of each year.

A summary report will allow review of seasonal operation of turbine units which may reveal
methods to improve operations for safe fish passage.

10.5.1.9 Report Project Operations in Timely Manner

The Corps will work through the FPOM to make hourly individual turbine unit and spill bay
operation data available on its website, real time, during the juvenile migration season.  These
data are necessary to monitor compliance with operating criteria in the annual Fish Passage Plan
(e.g., unit operating priorities and spill patterns), as well as agreed-on special project operations
for research or maintenance.  These data were available for some projects while information was
collected for the gas-abatement program, but they have since been discontinued.

10.5.1.10 Report Progress in Implementing Fish Passage Plan in Timely Manner

The Action Agencies, in coordination with the annual planning process, will continue to provide
weekly and annual reports regarding implementation of the fish passage plan to FPOM.

The current practice of providing 7-day Corps project adult/juvenile facility reports and 7-day
fish transportation summarys to NMFS via electronic mail once a week has worked well and
should continue.  Additionally, hard copies of these reports have been formally submitted
monthly.  Since NMFS staff already have the desired information up to several weeks earlier, it
is no longer necessary to provide formal hard copies monthly.  Rather, the Corps should provide
these reports to NMFS once a year (at the February FPOM meeting) in electronic format on a
compact disk for archiving.  Specific details should be developed in coordination with FPOM.

10.5.2 Terms and Conditions Related to Improving Juvenile and Adult Passage
Survival

10.5.2.1 Develop a TDG Model to Inform Spill and TDG Management Decisions

The Action Agencies will complete development of, and continue to refine, a TDG model to be
used as a river operations management tool.  Once the model is developed, applications and
results will be coordinated through the Water Quality Team.  The Action Agencies will
coordinate the systemwide management applications of gas abatement model studies with the
annual planning process, the Transboundary Gas Group, the Mid-Columbia PUDs, and other
interested parties.
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TDG supersaturation, caused by water spilling over dams, can result in the injury or mortality of
juvenile salmonids.  Since the 1960s, increased hydraulic capacity at powerhouses of mainstem
projects, increased water storage, and structural modification to spillways have substantially
reduced this problem.  High levels of TDG have, however, been measured under some river
conditions even in recent years, e.g., during periods of involuntary spill.

10.5.2.2 Model Water Temperature to Inform Operational Decisions

By June 30, 2001, the Action Agencies will develop and submit for NMFS’ and EPA’s approval
a plan to model the water temperature effects of alternative Snake River operations.  

The modeling plan should focus on water temperatures in the Snake River from Hells Canyon
Dam on the Snake River and from Dworshak Dam on the Clearwater River to Bonneville Dam
on the Columbia River, with predictive nodes located at the near-dam forebays and tailraces of
each project.  Both one-dimensional and multidimensional models (due to reservoir
stratification) may be needed to fully define expected temperature conditions within the reach. 
The models should be developed to function both as a preseason planning tool and to provide
predicted outcomes of immediate operations in real time.

10.5.2.3 Develop Temperature Data Collection System to Inform Operational Decisions

The Action Agencies will develop, in consultation with EPA, NMFS, and state and Tribal water
quality agencies, a temperature data collection strategy.  Such a strategy is necessary for
developing and operating the models and documenting the effects of project operation.  

Existing water temperature and meteorological data are inadequate for this purpose. Existing data
and statistical tools will be used to identify locations where additional or improved data
collection, in terms of precision, accuracy, and frequency, would be most beneficial.

10.5.2.4 Assess Use of Safer PIT-tag Detection Methods

The Corps and BPA will assess less-intrusive, PIT-tag interrogation methods at FCRPS juvenile
bypass systems with interrogation sites, including McNary, John Day, and Bonneville dams.  The
Corps and BPA shall also assess providing similar detection capability for the Ice Harbor
juvenile bypass system.

The Corps and BPA should assess the use of full bypass flow PIT-tag detection, without the need
to dewater and route fish through separators and sample flumes, with the possible benefit of
reducing adverse survival effects of passage through multiple bypasses.
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10.5.2.5 Improve Panel Design of Extended Submerged Intake Screens

The Corps will complete the extended submerged intake screen systemwide letter report and
implement recommended improvements.  

The Corps will complete investigation of fish performance and engineering issues pertaining to
the need for improved porosity-control panel and panel connection design and install improved
panels in all extended, submerged-intake screens.  In particular, the Corps will develop improved
vertical barrier screen (VBS) gatewell cleaning and inspection measures for McNary and John
Day dams and implement them, as warranted.  The Corps will also develop improved debris
handling measures in the forebays and screen/bypass systems to limit juvenile injury and
mortality.

10.5.2.6 Implement Studies to Reduce Bird Predation at FCRPS Projects

The Action Agencies will recover PIT-tag information from predacious bird colonies and
evaluate trends, including hatchery-to-hatchery and hatchery-to-wild depredation ratios.

Evaluation of this information, when combined with bird and fish behavioral information, will
help managers develop a better understanding of issues such as prey selection, stock-specific
vulnerability, and potential long-term predation effects on specific listed stocks, including the
effectiveness of management actions to reduce predation by birds.

10.5.2.7 Reduce Incidental Take Associated with Annual Fish Passage Plans

The Action Agencies, in coordination with the FPOM, will implement or reconcile, in writing,
comments received from NMFS regarding ways of reducing incidental take in the current and
future Corps’ Fish Passage Plans before release of the plan each year.

Review of the final 2000 plan indicated that only about 40% of NMFS’ comments (NMFS letter
to William Branch, dated January 21, 2000) on the Portland District projects were addressed by
the text in the plan.  The Corps has to incorporate NMFS’ recommendations for reducing delayed
mortality or explain in writing why the recommendations were not implemented.

10.5.2.8 Reduce Mortality Associated with Special Facility Operations

All planned special facility operation activities that cause any facility to be out of compliance
with the operations and criteria in the main text of the Fish Passage Plan (and expected to result
in the take of listed salmon stocks) must be coordinated with NMFS through the Regional Forum
process at least 1 month before the anticipated action date.

Identifying special project operations in the Fish Passage Plan does not necessarily mean that the
action has undergone the requirements of ESA Section 7 consultation.  Generally, this section of
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the plan is not ready for review with the rest of the draft plan, and insufficient consultation
occurs before release of the plan.  Essential information to be provided includes a brief summary
of the action, location, anticipated date and time, analysis of potential impact to listed salmon
stocks, and potential alternative actions.

10.5.2.9 Develop Action Plan for Reducing Steelhead Holding in John Day Fish Ladders

The Corps will use information from previous and ongoing investigations regarding the problem
of adult steelhead holding and jumping in the fish ladders at John Day Dam, develop a proposed
course of action, and implement as warranted.  

This problem has been investigated in a fragmented manner for years.  A more detailed collation
of cumulative work to date is required, combined with an assessment of alternatives.

10.5.2.10 Evaluate Kelt Passage and Potential Improvements 

The Corps will initiate an adult steelhead downstream migrant (kelt) assessment program to
determine the magnitude of passage, their contribution to population diversity and growth, and
potential actions to provide safe passage.

Evaluations should be conducted to review available literature and develop pilot testing
regarding reconditioning of kelts.  The Corps will assess and conduct a short-term holding
evaluation at a project site where kelt are more abundant and initiate a kelt transportation pilot
study as a possible means of reducing dam passage mortality.  The Corps will evaluate kelt
passage associated with the RSW at Lower Granite (described in Section 9.2.2.4), which will be
prototype-tested in 2001 in the context of juvenile fish passage. The Corps will synthesize these
work elements and report the magnitude of kelt passage to the NMFS Regional Forum, the
effects of passage on their survival, and potential actions to improve their survival, if deemed
appropriate, by 2003.

10.5.3 Terms and Conditions Related to FCRPS Research Projects Described in
Section 9.6.5.3

The specific terms described below are addressed to “the researcher” because NMFS expects that
the Action Agencies will conduct the research or contract it with other entities.  These terms and
conditions apply to the Action Agencies or their contractors who will conduct the research.  The
terms and conditions also refer to the researcher’s designated take authorization in this incidental
take statement, i.e., take associated with each numbered research activity, not to an unidentified
researcher.  The specific terms and conditions are described below: 
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10.5.3.1 Special Conditions

• ESA-listed fish must be handled with extreme care and kept in water to the maximum
extent possible during sampling and processing.  Adequate circulation and
replenishment of water in holding units is required.  When using gear that captures a
mix of species, ESA-listed fish must be processed first to minimize the duration of
handling stress.  ESA-listed fish must be transferred using a sanctuary net (which
holds water during transfer) whenever necessary to prevent the added stress of being
out of water.  Should NMFS determine that a researcher’s procedure is no longer
acceptable, the researcher must immediately cease such activity until NMFS
determines an acceptable substitute procedure.

• Each ESA-listed fish handled out of water must be anesthetized when necessary to
prevent injury or mortality.  Anesthetized fish must be allowed to recover (e.g., in a
recovery tank) before being released.  Fish that are simply counted must remain in
water, but they do not have to be anesthetized.

• To minimize the lateral transfer of pathogens, a sterilized needle must be used for each
individual injection when PIT-tagging ESA-listed fish.  Sterilization methods are
required for the application of surgically implanted radio transmitters. 

• Whenever possible, unintentional or indirect mortalities of ESA-listed juvenile fish
that occur during scientific research and monitoring activities shall be used in place of
intentional lethal take, if applicable.

• Each researcher must ensure that the ESA-listed species are taken only by the means,
in the areas, and for the purposes set forth in the research proposal, as limited by the
terms and conditions in this incidental take statement.

• Each researcher, in effecting the take authorized by this incidental take statement, is
considered to have accepted the terms and conditions of this incidental take statement
and must be prepared to comply with the provisions of this incidental take statement,
the applicable NMFS regulations, and the ESA.

• Each researcher is responsible for the actions of any individual operating under the
authority of the researcher’s designated take authorization within this incidental take
statement.  Such actions include capturing, handling, releasing, transporting,
maintaining, and caring for any ESA-listed species authorized to be taken by this
incidental take statement.

• Each researcher, staff member, or designated agent acting on the researcher’s behalf
must possess a copy of this incidental take statement when conducting the activities
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for which a take of ESA-listed species or other exception to ESA prohibitions is
authorized herein.

• Researchers may not transfer or assign a take authorization included within this
incidental take statement to any other person(s), as person is defined in Section 3(12)
of the ESA.  The take authorization ceases to be in force or effective if transferred or
assigned to any other person without prior authorization from NMFS.

• Each researcher must obtain any other Federal, state, and local permits/authorizations
necessary to conduct the activities provided for in this incidental take statement.

• Each researcher must coordinate with other applicable comanagers and/or researchers
to ensure that no unnecessary duplication and/or adverse cumulative effects occur as a
result of the researcher’s activities.

• Each researcher must allow any NMFS employee(s), or any other person(s) designated
by NMFS, to accompany field personnel during the activities provided for within this
incidental take statement.  Each researcher must allow such person(s) to inspect the
researcher’s records and facilities if such records and facilities pertain to ESA-listed
species covered by this incidental take statement or NMFS’ responsibilities under the
ESA.

• Under the terms of NMFS’ regulations, a violation of any of the terms and conditions
of this incidental take statement will subject the offending researcher, and/or any
individual who is operating under the authority of this incidental take statement, to
penalties as provided for in the ESA.

• Each researcher is responsible for biological samples collected from ESA-listed
species as long as they are useful for research purposes.  The terms and conditions
concerning any samples collected remain in effect as long as the researcher maintains
authority over and responsibility for the material taken.  A researcher may not transfer
biological samples to anyone not listed in the research proposal without obtaining prior
written approval from NMFS.  Any such transfer will be subject to such conditions as
NMFS deems appropriate.

• NMFS may amend a take authorization identified in this incidental take statement or
adjust specific take levels after reasonable notice to the applicable researcher.

• NMFS may revoke a take authorization identified in this incidental take statement if
the activities it provides for are not carried out, if the activities are not carried out in
accordance with the conditions of this incidental take statement and the purposes and
requirements of the ESA, or if NMFS otherwise determines that the continuation of
activities would operate to the disadvantage of ESA-listed species.
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10.5.3.2 Annual Reporting and Authorization Requirements

The conduct of scientific research/monitoring activities each year is contingent on submission
and approval of a report on each preceding year’s research and monitoring activities.  Annual
reports are due by January 31 of each year.  The report must include the following:

• A detailed description of scientific research and monitoring activities, including the
total number of fish taken at each location, an estimate of the number of ESA-listed
fish taken at each location, the manner of take, and the dates and locations of the take

• Measures taken to minimize disturbances to ESA-listed fish and the effectiveness of
these measures, the condition of ESA-listed fish taken and used for research and
monitoring, a description of the effects of research and monitoring activities on the
subject species, the disposition of ESA-listed fish in the event of mortality, and a brief
narrative of the circumstances surrounding fish injuries or mortalities to ESA-listed
fish

• Any problems that may arise during research and monitoring activities, and a
statement as to whether the activities had any unforeseen effects

• A description of how all take estimates were derived

• Any preliminary analyses of the data

• Steps that have been and will be taken to coordinate research and monitoring activities
with those of other researchers

10.5.3.3 Operational Reporting and Notification Requirements

• Researchers must provide plans for future undefined projects and/or changes in
sampling locations or research/monitoring protocols and obtain NMFS’ approval
before implementation.

• Each researcher must alert NMFS whenever the authorized level of take is exceeded,
or if circumstances indicate that such an event is imminent.  Notification should be
made as soon as possible, but no later than 2 days after the authorized level of take is
exceeded.  The researcher must then submit a detailed written report to NMFS. 
Pending a review of the circumstances, NMFS may suspend the research and
monitoring activities or implement reasonable measures and/or alternatives to allow
research and monitoring activities to continue.
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• Each researcher must alert NMFS when a take of any ESA-listed species not included
in the research proposal is killed, injured, or collected during the course of research
and monitoring activities.  Notification should be made as soon as possible, but no
later than 2 days after the unauthorized take.  The researcher must then submit a
detailed written report to NMFS.  Pending a review of the circumstances, NMFS may
suspend research and monitoring activities or implement reasonable measures and/or
alternatives to allow research and monitoring activities to continue.
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11.0  CONSERVATION RECOMMENDATIONS

Section 11 discusses NMFS’ obligation to develop conservation recommendations under Section
7 (a)(1) of the ESA, which directs Federal agencies to use their authorities to further the purposes
of the ESA by carrying out conservation programs for the benefit of the threatened and listed
species.  Conservation recommendations are discretionary measures suggested to minimize or
avoid the potential adverse effects of a proposed action on listed species, to minimize or avoid
adverse modification of critical habitat, to develop additional information, or to assist the Federal
agencies in complying with the obligations under Section 7(a)(1) of the ESA.  NMFS believes
that the following conservation recommendations are consistent with these obligations and,
therefore, supports their implementation by the Action Agencies.

11.1 CREATE SPAWNING HABITAT FOR LCR CHINOOK SALMON IN IVES

ISLAND AREA BELOW BONNEVILLE DAM 

As described in Section 6, the Action Agencies can augment lower Columbia River flows with
upper basin reservoir storage to create spawning habitat for tule chinook salmon in the Ives
Island area.  Starting the flow augmentation program described in Section 9.6.1.2.1 to benefit CR
chum salmon approximately 4 weeks earlier will give LCR fall chinook salmon access to this
habitat. However, NMFS is concerned about whether the hydrosystem can sustain this operation
during a low or average water year without an adverse effect on the ability to meet flow
objectives specified in Section 9.6.1.2.1.  NMFS, therefore, recommends that the Action
Agencies provide flow augmentation for access to spawning habitat in the Ives Island area as
early as the first week in October, if the hydroregulation studies completed by mid-September
indicate that the operation will not add significant risk to operations designed to meet spawning
and incubation requirements for chum salmon or spring and summer flow objectives for juvenile
migrants.

11.2 EVALUATE EFFECTS OF FCRPS OPERATIONS ON INFECTIOUS DISEASE

TRANSMISSION

The Corps should evaluate the cumulative effects of delay and temperature on the transmission
occurrence and level of infectious diseases.  Adult passage delay has been documented at FCRPS
hydro projects, but effects of cumulative delay passing the FCRPS hydrosystem (including
increased exposure to elevated temperatures) have not been adequately addressed.

11.3 DEVELOP ANESTHETIC THAT WILL MEET FDA REQUIREMENTS

The Corps should identify and develop an anesthetic appropriate for use on salmonids in
mainstem trapping facilities and other locations, and should seek Food and Drug Administration
(FDA) and any other necessary approvals for its use.  The anesthetic must meet a number of
criteria, including ease of use (when large numbers of fish must be handled) and low immediate
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and delayed handling mortality.  In addition, any fish released back into the river must be safe for
consumption by fishers who may catch those fish after they are trapped.

Trapping and sampling components of each run of adult salmonids at mainstem locations is a
fundamental requirement for monitoring ESU status, run performance, and effectiveness of
hydrosystem operations.  Trapping facilities are also important for reducing the straying of
hatchery fish into natural production areas.  Handling large numbers of fish during trapping
operations requires using an anesthetic to calm the fish, thereby reducing injuries and mortalities. 
Anesthetics currently used in the Columbia River basin include MS-222 (tricaine
methanesulfonate or ethyl m-aminobenzoate sulphonate), clove oil, and carbon dioxide.  Each
substance is considered effective for anesthetic use, but each also has drawbacks.  For example,
carbon dioxide can result in increased injuries due to thrashing of the fish during recovery,
particularly as water temperatures increase.  MS-222 has not been approved for use in fish that
may be consumed within 21 days of use.  Therefore, it is critical to evaluate all potential
anesthetics and to identify and adopt the most effective substance, based on minimizing injuries
and lasting effects on salmonid survival and eliminating health risks to consumers.  The
anesthetic finally adopted may already be one in use, but with possible modifications to existing
methods.  It is also possible that different substances may be found effective for different
objectives or under different conditions.

11.4 EVALUATE EFFECTS OF SHAD

The Corps should evaluate the effects of large numbers of shad in fish ladders on adult salmon
migratory behavior, timing, and passage.  Delay and accumulations of shad in fish ladders may
contribute to delay of adult salmonids migrating through the FCRPS hydrosystem.

The Corps and BPA should also evaluate the effects large numbers of juvenile shad may have on
the food base for juvenile salmon.

For NMFS to be kept informed of actions to minimize or avoid adverse effects or to benefit listed
species or their habitats, NMFS requests notification of the implementation of any conservation
recommendation.

11.5 EVALUATE MOVING LOWER COLUMBIA RIVER FLOW MEASUREMENT

LOCATION

The Action Agencies, in coordination with NMFS, will evaluate the hydrologic effects of
moving the lower Columbia River flow measurement location from McNary Dam to Bonneville
or The Dalles Dams.  To do so, the parties will develop new flow objectives for those sites.

The present flow objectives were developed using available fish survival data at various
locations in the basin.  McNary Dam was selected as a flow measurement location because 1)
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data were available to define a flow objective, 2) it is located downstream of the confluence of
the Snake and Columbia rivers, and 3) little active storage is provided by downstream FCRPS
projects.  Changing the flow objective to The Dalles or Bonneville Dam would include the
streamflow depletion effects of BOR’s projects located downstream of McNary Dam, as well as
other water diversions from the lower Columbia River.

11.6 IMPROVE RUNOFF VOLUME FORECASTING

The Action Agencies will provide funding for improved runoff forecasts in storage reservoir
basins.  To improve forecasts may involve supporting such measures as improved forecasting
methodologies, low elevation snowpack estimation by plane, addition of snow telemetry sites,
improved maintenance and reliability of snow telemetry sites, and additional snow monitoring
sites.

Accurate runoff forecasts are extremely important in managing Columbia Basin runoff for
multipurpose uses such as electrical energy, flood control, and listed and unlisted fish species. 
Forecasting errors can cause too much water to be drafted for flood control, resulting in shortfalls
of water for listed species and reservoir refill failures.  The Libby basin is a site where runoff
forecasting has to be improved.  Water in that basin is needed to protect and enhance three listed
species: salmon, bulltrout, and sturgeon.  The average April-through-August runoff volume from
1960 to 1989 has been 6.4 Maf; the average forecast error has been 1.5 Maf, or 23.4%.  In 2000,
forecasts indicated that water would be available for sturgeon, bulltrout, and salmon.  Libby
Reservoir did not fill enough to provide any salmon augmentation water, however.

11.7 EXPLORE CHANGES IN KOOTENAY LAKE OPERATING RANGE WITH

CANADIAN ENTITIES 

The Corps, in coordination with USFWS and NMFS, will explore the opportunity to change
Kootenay Lake regulation to increase its benefit to listed salmon and sturgeon.  Increasing the
operating range of Kootenay Lake, particularly the upper limit, would allow additional spring
water storage and summer delivery that, by augmenting summer flows, would benefit listed
salmon downstream.  USFWS has also requested such changes in Kootenay Lake operations to
improve sturgeon spawning in the Kootenai River downstream of Libby Dam.

11.8 PARTICIPATE IN DEVELOPING MAINSTEM TMDLS

The Action Agencies will participate in developing the Columbia-Snake River mainstem TMDLs
for TDG and water temperature.  The Action Agencies will also participate in the collaborative
process of developing the implementation plan resulting from the TMDLs.

The Columbia-Snake River mainstem TMDLs are being developed by EPA and the states of
Oregon, Washington, and Idaho under court order.  The TMDLs will establish load allocations
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for TDG and temperature for the mainstem Snake River from RM 188 to its confluence with the
Columbia River and for the mainstem Columbia River from the Canadian Border to the Astoria
Bridge.  The water quality plan (Appendix B) presents a conceptual strategy for the TMDL
implementation plan.  The plan should enable future decisions on study results from RPAs
identified in the biological opinion (Appendix B, Table B-2) and should also help determine
future decisions on studies identified as conservation measures (Appendix B, Table B-3).

The TMDL provides a useful tool under the CWA for developing a strategy to move toward
attaining water quality standards.  Participation by the Action Agencies with the states, EPA, the
Tribes, and other Federal agencies and private entities in monitoring, modeling, data analysis,
and action-item selection will yield a more coordinated and collaborative plan for moving toward
standard attainment.  Coordination with tributary TMDL and water quality standard attainment
efforts will also benefit mainstem water quality efforts (conservation recommendation 11.11).

11.9 CONDUCT LONG-TERM GAS-ABATEMENT ALTERNATIVE STUDY

The Action Agencies should continue to conduct a long-term gas-abatement alternative selection
study for the following FCRPS projects:  Lower Granite, Little Goose, Lower Monumental, Ice
Harbor, McNary, Bonneville, and Grand Coulee dams.  The study would be a follow-up
evaluation of long-term structural gas-abatement alternatives based on the results of 1) the
Corps’ systemwide gas-abatement study due to be completed in spring 2001 and 2) the BOR’s
recently completed feasibility study of gas abatement alternatives at Grand Coulee Dam.

11.10 SUPPORT FEDERAL HABITAT TEAM

To ensure that Federal support for non-Federal habitat initiatives is effective, clear, regular, and
predictable across Federal and non-Federal lands, lines of coordination will be needed among
Federal agencies and between Federal and non-Federal entities.  In the basinwide strategy, the
Federal agencies propose to ensure coordination through a Federal Habitat Team.

The Action Agencies should enter into a memorandum of understanding with other Federal
habitat agencies establishing a Federal Habitat Team to coordinate Federal activities across
Federal and non-Federal lands.  During the team’s first year, BPA will provide a coordinator and
administrative support.  Thereafter, the Action Agencies should develop an agreement with other
agencies participating on the team to share funding, staff, and administrative support. 

11.11 PROVIDE FUNDING TO DEVELOP TMDLS

BPA should strongly consider providing funds to states, Tribes, and/or approved local planning
entities that are prepared to develop TMDLs at the watershed level as part of implementing a
completed subbasin plan.  
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Section 9.6.2 of this document and Section 3 of the basinwide strategy cite the importance of
water quality to ensuring properly functioning conditions within tributary spawning and rearing
habitat. They also name water quality compliance as a key objective in meeting the biological
needs of listed salmonids.  While water quality compliance is a delegated state responsibility
under the CWA, these processes complement, and in some cases can facilitate, accomplishing
ESA goals.

In cases where states, Tribes, and/or local planning entities are prepared to embrace TMDLs as
mechanisms for achieving recovery of listed species, and in particular when no other funding
sources are available, BPA should consider providing funds to assist in their development. 
Planning and developing TMDLs are necessary prerequisites to implementing legally sanctioned
water quality improvements likely to result in biological benefits for listed species.  NMFS can
foresee situations in which TMDLs may be the appropriate remedies for addressing the
biological needs of salmon and steelhead, but in which resources are insufficient to support
participation by the affected parties.  In those cases, BPA can play a beneficial role on behalf of
the resource.

11.12 PROVIDE ALTERNATIVE FISHING LOCATIONS

Working through regional priority processes and in collaboration with state, Tribal, and Federal
fishery managers, the Action Agencies will contribute to the identification, development, and
establishment of alternative terminal fishing opportunities.   

Fishery opportunities can be recreated, expanded, and/or improved in known-stock terminal areas
where abundant fish can be harvested with minimal impacts on listed fish, provided the brood
stock is appropriate to the area and/or unwanted straying is minimal.  Those areas could
potentially reduce fishing pressures in existing mixed stock areas, particularly for Tribal fisheries
that are already oriented toward terminal fishing.  This strategy will be effective for Tribal
fisheries only to the extent that the affected Tribes are fully engaged in the planning process to
ensure that usual and accustomed fishing areas, catch distribution, and other considerations
receive appropriate respect.

11.13 PROVIDE FISHERY EFFORT REDUCTION PROGRAMS

Working through regional prioritization processes and in collaboration with state, Tribal, and
Federal fishery managers, the Action Agencies will help develop and implement effective fishery
effort reduction programs.  The programs will be designed to add value to the catch in
commercial fisheries in the basin by such means as price supports, value-added processing, and
other strategies for mitigating the effects of harvest constraints necessitated by the status of
natural populations.  
    
Programs and strategies may include, but are not limited to, voluntarily buying out and retiring
commercial fishing licenses and permits (particularly when catch reductions in harvest of listed
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species are needed), purchasing harvest conservation easements to further reduce impacts on
listed fish in commercial fisheries, and identifying economic development strategies designed to
enhance fishery values, even in the face of smaller catches.  Innovative strategies might include
the price supports and value-added measures mentioned above, or other strategies that enhance
fishery values.   
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12.0  MAGNUSON-STEVENS FISHERY CONSERVATION AND
MANAGEMENT ACT

Public Law 104-267, the Sustainable Fisheries Act of 1996, amended the Magnuson-Stevens Act
to establish new requirements for essential fish habitat (EFH) descriptions in Federal fishery
management plans and to require Federal agencies to consult with NMFS on activities that may
adversely affect EFH.  EFH means “those waters and substrate necessary to fish for spawning,
breeding, feeding, or growth to maturity (Magnuson-Stevens Act, Section 3).”  The Secretary of
Commerce has designated EFH for the Federally managed groundfish, coastal pelagics, and
Pacific salmon fisheries (PFMC 1998a,b, PFMC 1999) as those waters and substrate necessary to
ensure the production needed to support a long-term sustainable fishery.  That is, EFH provides
the properly functioning habitat conditions necessary for the long-term survival of the species
over the full range of environmental variation.   

The Magnuson-Stevens Act consultation requirements apply to all actions that may adversely
affect EFH, regardless of their location.  Any reasonable attempt to encourage the conservation
of EFH must take into account actions that occur outside EFH, such as upstream and upslope
activities that may have an adverse effect on EFH.

The consultation requirements of Section 305(b) of the Magnuson-Stevens Act [16 USC
1855(b)] provide that: 

• Federal agencies must consult with NMFS on all actions, or proposed actions, authorized,
funded, or undertaken by the agency, that may adversely affect EFH. 

• NMFS shall provide conservation recommendations for any Federal or state activity that
may adversely affect EFH. 

• Federal agencies shall, within 30 days after receiving conservation recommendations
from NMFS, provide NMFS with a detailed response in writing regarding the
conservation recommendations.  The response shall include a description of measures
proposed by the agency for avoiding, mitigating, or offsetting the impact of the activity
on EFH.  In the case of a response that is inconsistent with the conservation
recommendations of NMFS, the Federal agency shall explain its reasons for not
following the recommendations.
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12.1 ESSENTIAL FISH HABITAT IN THE COLUMBIA RIVER BASIN

The Columbia River estuary and the Pacific Ocean off the mouth of the Columbia River are
designated EFH for groundfish and coastal pelagic species (see Table 12.1-1, PFMC 1998a,b). 
The marine extent of groundfish and coastal pelagic EFH includes waters from the nearshore and
tidal submerged environments within Washington, Oregon, and California state territorial waters
out to the exclusive economic zone (370.4 km) offshore between the Canadian border to the
north and the Mexican border to the south.

PFMC has recommended to the Secretary of Commerce an EFH designation for the Pacific
salmon fishery that includes all streams, lakes, ponds, wetlands, and other water bodies currently
or historically accessible to salmon in Washington, Oregon, Idaho, and California, except above
the impassable barriers identified by PFMC (1999).  Chief Joseph Dam, Dworshak Dam, and the
Hells Canyon Complex (Hells Canyon, Oxbow, and Browne dams) are among the listed
manmade barriers that represent the upstream extent of the Pacific salmon fishery EFH.  Salmon
EFH excludes areas upstream of longstanding, naturally impassable barriers (e.g., natural
waterfalls in existence for several hundred years).  In the estuarine and marine areas, the
designated salmon EFH extends from the nearshore and tidal submerged environments within
state territorial waters out to the full extent of the exclusive economic zone (370.4 km) offshore
of Washington, Oregon, and California north of Point Conception (PFMC 1999).  
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Table 12.1-1.  Species with designated EFH found in waters of proposed FCRPS action area.

Groundfish Species Blue rockfish 

(S. mystinus)

Rougheye rockfish 

(S. aleutianus)

Flathead  sole

(Hippoglossoides elassodon)

Leopa rd shark ( Triakis

semifasciata)

Bocaccio (S. p aucispinis) Sharpchin ro ckfish

 (S. zacentrus)

Pacific sanddab (Citharichthys

sordidus)

Soupfin shark (Galeorhinus

zyopterus)

Brown rockfish 

(S. auriculatus)

Shortbelly rockfish 

(S. jordan i)

Petrale sole 

(Eopse tta jordani)

Spiny dogfish (Squalus

acanthias)

Canary rockfish 

(S. pinniger)

Shortraker roc kfish

 (S. borealis)

Rex sole (Glyptocephalus

zachirus)

Big skate 

(Raja binoculata)

Chilipepper 

(S. good ei)

Silvergray rockfish 

(S. brevispinus)

Rock so le (Lepid opsetta

bilineata)

California skate 

(R. inornata)

China rockfish 

(S. nebulosus)

Speckled rockfish 

(S. ovalis) 

Sand sole (Psettichthys

melanostictus)

Longnose skate 

(R. rhina)

Copper rockfish 

(S. caurinus)

Splitnose rockfish 

(S. diploproa) 

Starry flounder (Platyichthys

stellatus)

Ratfish 

(Hydr olagus co lliei)

Darkblotch ed rockfish

(S. cram eri)

Stripetail rockfish 

(S. saxicola)

Pacific rattail 

(Corypha enoides acrolep sis)

Grass rockfish

(S. rastrelliger)

Tiger rockfish 

(S. nigrocinctus)

Coastal Pelagic Species

Lingcod 

(Ophiodo n elongatus)

Greenspotted rockfish 

(S. chlorostictus)

Vermillion rockfish 

(S. miniatus)

Northe rn anch ovy (E ngraulis

mordax)

Cabezon (Scorpaenichthys

marmo ratus)

Greenstriped rockfish 

(S. elongatus)

Widow Rockfish 

(S. entomelas)

Pacific sardine (Sardinops

sagax)

Kelp greenling

(Hexagrammos

decagram mus)

Longspine thornyhead

(Sebastolobu s altivelis)

Yelloweye rockfish 

(S. ruberrimu s)

Pacific mackerel (Scomber

japonicus)

Pacific cod 

(Gadus m acrocephalu s)

Shortspine thornyhead

(Sebastolobu s alascanus)

Yellowmouth rockfish 

(S. reedi)

Jack mackerel (Trachurus

symm etricus)

Pacific whiting (Hake)

(Merluccius p roductus)

Pacific Ocean perch 

(S. alutus)

Yellowtail rockfish 

(S. flavidus)

Market squid 

(Loligo opa lescens)

Sablefish (Anoplopoma

fimbria)

Quillback rockfish 

(S. maliger)

Arrowtooth flounder

(Atheresthes stom ias)

Aurora rockfish (Sebastes

aurora)

Redbanded rockfish 

(S. babco cki)

Butter sole

(Isopsetta isolepsis)

Salmon

Bank Rockfish 

(S. rufus)

Redstripe rockfish 

(S. proriger)

Curlfin so le

(Pleuronichthys

decurrens)

Coho salmon 

(O. kisutch)

Black rockfish 

(S. melanop s)

Rosethorn rockfish 

(S . helvoma culatus)

Dover sole 

(Microstomus

pacificus)

Chinook  salmon 

(O. tshawytscha)

Blackgill rockfish 

(S. melanostom us)

Rosy rockfish 

(S. rosaceus)

English sole 

(Parophrys v etulus)

Sources:  Casillas et al. 1998, Eschmeyer et al. 1983, Miller and Lea 1972, Monaco et al. 1990, Emmett et al. 1991, Turner and Sexsmith 1967,
Roedel 1953, Phillips 1957, Roedel 1948, Phillips 1964, Fields 1965, Walford 1931, Gotshall 1977, Hart 1973, Healey 1991, Sandercock 1991,
and Dees 1961.
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12.2 SUMMARY OF PROPOSED ACTION

Below is a brief description of the proposed action.  For a more detailed description, see 
Section 3.

12.2.1 Operation and Configuration of FCRPS

The FCRPS serves an array of individual project and system purposes.  Individual purposes vary
widely and may include power generation, flood control, irrigation, recreation, and fish and
wildlife benefits.  Congress authorized all 30 of BOR’s projects in the basin to provide water for
irrigated agriculture; all the projects except Hungry Horse Dam and Reservoir currently fulfill the
congressional mandate. 

12.2.2 Flow Objectives for Salmon and Steelhead

The Action Agencies recommend that mainstem flow operations be based on the 1995 RPA as
supplemented by the 1998 FCRPS Biological Opinion.  System operators will continue to confer
with NMFS and the regional fisheries comanagers to determine how to best manage in-season
conditions relative to the seasonal average flow objectives.

For fall chinook and chum salmon spawning below Bonneville Dam, the FCRPS would be
operated to use storage to augment natural flows, attempting to provide a flow level of 125 kcfs
during early November through early April while maintaining the 1995 RPA requirement for
storage projects to be at their upper (flood control) rule curve elevation on April 10 of each year. 
As natural conditions permit, a conservative stepwise approach would allow higher flows during
late fall and early winter.

12.2.2.1 Water Quality

The Action Agencies propose to continue to operate the FCRPS to reduce water temperatures
during periods of juvenile and adult fish migration and to minimize the harmful effects of
elevated levels of spill-generated TDG on anadromous and resident fish. 

12.2.2.2 Specific Project Operations 

See Section 3 for a detailed discussion of specific project operations.

12.2.2.3 Spill for Fish Passage

Spill reduces turbine-related mortality of juvenile salmon and steelhead at lower Snake and
Columbia River hydroelectric projects.  It will be maintained at the levels recommended in the
1998 FCRPS Supplemental Biological Opinion, assuming that variances to exceed 110% TDG
state water quality standards are obtained from Oregon and Washington.
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12.2.2.4 Juvenile Fish Transportation

Juvenile salmonids would be collected at several dams on the lower Snake and Columbia rivers
and transported downstream by truck or barge to release points below Bonneville Dam in an
effort to improve survival over that experienced by inriver migrants.

12.2.2.5 Minimum Operating Pool (MOP)

Some mainstem run-of-river FCRPS reservoirs on the lower Snake River and John Day
Reservoir on the Columbia River would be lowered during the spring and summer migration
periods to increase water velocity (intended to increase the migration rate and survival of
salmon).

12.2.2.6 Peak Turbine Efficiency Operation

The Action Agencies would operate turbines at the eight FCRPS mainstem Snake and Columbia
river projects at high efficiency (within 1% of peak operating efficiency) to reduce the mortality
of fish passing through the turbines.

12.2.2.7 Fish Passage Facilities

Turbine intakes with bypass/collection facilities at Lower Granite, Little Goose, Ice Harbor,
Lower Monumental, McNary, John Day, and Bonneville dams would be screened.  An ice and
trash sluiceway passage would be provided at The Dalles Dam.  Water would be spilled through
the spillway to enhance fish passage.

12.2.2.8 Predator Control Program

The Northern Pikeminnow Management Program would continue.  Efforts to relocate Caspian
terns from Rice Island would continue.

12.2.2.9 Adaptive Management Framework Through Adoption of Performance
Measures

Use of adaptive management would avoid jeopardy and facilitate the future recovery of listed
stocks.   Applying the “Construct for Achieving Survival Improvements” (BPA et al. 1999)
would establish measurable biological performance standards for the hydrosystem, prioritize
actions, and estimate the likely outcome of future actions.  Ongoing studies would aid in
evaluating the feasibility of lower Snake River actions, such as dam breaching, and the John Day
phase 1 report (Corps 2000b) that addresses juvenile fish passage alternatives.  Measures would
be undertaken to improve TDG and temperature conditions for the benefit of anadromous and
resident species.  Changes in storage project operations and configurations in the Snake and
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lower Columbia rivers would benefit anadromous species.  The Action Agencies’ Construct
would establish an overall recovery goal.

The Action Agencies recommend that interim performance standards be developed during
consultation to enhance decision-making and to provide a model for developing performance
standards for the Basinwide Recovery Strategy.

12.2.2.10 NMFS’ Issuance of Section 10 Permit for JFT

NMFS extended the Corps’ existing Permit 895 under authority of Section 10 of the ESA and the
NMFS regulations governing ESA-listed fish and wildlife permits (50 CFR Parts 217 through
227).  The permit is valid until December 31, 2000.  The Corps has conducted a feasibility study
(Corps 1999c) to evaluate several alternatives to juvenile fish transportation.  Permit 895 also
authorizes the Corps’ annual incidental takes of ESA-listed adult fish associated with fallbacks
through the juvenile fish bypass systems at the four dams.

12.3 EFFECTS OF PROPOSED ACTION 

12.3.1 General Considerations

As described above in Section 5.3, the activities proposed for the configuration and operation of
the FCRPS are likely to continue to reduce the function of already impaired EFH and retard the
long-term progress of the impaired habitat toward properly functioning conditions.  Direct effects
of the FCRPS on EFH include blockage of habitat and habitat alteration.

By providing a storage capacity for almost 40% of the average annual runoff of the Columbia
River above Bonneville Dam and operating to meet electrical generation, flood control, and
irrigation demands, reservoir operations have changed streamflow conditions affecting turbidity
and sediment transport, estuary conditions, and the extent and characteristics of the Columbia
River plume.  Reservoir operations on the mainstem Columbia and Snake rivers have altered the
natural runoff pattern in the basin by increasing fall and winter flows, decreasing spring and
summer flows, and effectively increasing the cross-sectional area of the river, resulting in
downstream migration delays.  Reduced flows result in substantial modification of the rivers’
thermal regime and water quality by increasing water temperatures and altering water chemistry.

The effects of water regulation and impoundments effectively transform an ecosystem dependent
on moving water (lotic habitat) into one dependent on still water (lentic habitat).  This results in
substantial changes in the distribution, abundance, and diversity of organisms and in the carrying
capacity of the habitat, as well as changed predator-prey dynamics.  Because reservoirs have low
water velocity, changes in water temperature, dissolved oxygen levels, turbidity, water
chemistry, and aquatic habitat may result.  Thermal and chemical stratification are likely to
occur, with potentially significant effects on associated aquatic life in and downstream of the
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reservoir.  Specific downstream effects are likely to depend on site, water quality, size of
impoundment, and facility design.  

12.3.2 Estuary and Nearshore Essential Fish Habitat

12.3.2.1 Groundfish EFH 

Flow changes in the estuary as a result of changes in the FCRPS have the potential to adversely
affect estuarine EFH for groundfish and coastal pelagic species, primarily by altering the
distribution of salt water and freshwater.  Increased river flow will decrease both the extent and
the duration of intrusion by salt water into the estuary, while decreased river flows will do the
opposite.  Changes in flow can also affect the nearshore ocean environment by altering the size
of the freshwater plume, which will alter the availability of habitat in the immediate area offshore
of the mouth of the Columbia River.  Predicting the precise impact on EFH is not possible until
the relationship between the physical parameters of the plume and the biology of fish is better
understood.  

The estuary is used by juveniles of several groundfish species as a rearing area. The dominant
species in the Columbia River are starry flounder and English sole.  They occur in the estuary
primarily as different-age juveniles that use the channel as a migratory corridor to rearing areas
in the bays and intertidal areas. These areas have large concentrations of food organisms such as
the amphipod Corophium salmonis and are important rearing habitat.  The less-than-1-year-old
juveniles occur throughout the estuary, but are more concentrated in the freshwater and low-
salinity areas.  They are generally not as abundant in the estuary as the older age classes.  One- to
2-year-old juveniles occur throughout the estuary, but are abundant year-round in the side
channels and bays and also in the main navigation channel.  Two-year-old juveniles are less
widespread and occur mostly in the higher-salinity parts of the lower estuary.

Altering the flow patterns has the potential to affect the value of these habitats for rearing
juvenile flounders if the change occurs in the summer when they are in the estuary.  The
dominant flatfish species is the starry flounder, which is euryhaline and extremely tolerant of
wide ranges of salinity.  Starry flounder, for example, have been captured as far upstream as
Portland in totally freshwater systems.  Consequently, unless the change from altering flow
patterns is extremely large, it is unlikely that it will have an effect beyond that to which this
species can adjust.  Altering salinity patterns may also affect prey items for groundfish species,
which could conceivably affect rearing success.  These species are generalist feeders and would
probably find other prey items if one group was negatively affected by a change in flow patterns.

12.3.2.2 Coastal Pelagics EFH  

Only the northern anchovy of the coastal pelagic group uses the Columbia River estuary to any
extent.  Individuals that occur in the estuary are an extension of the coastal population and occur
primarily in the lower estuary, where salinity is high. Though anchovies spawn in the ocean, all
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life stages can occur in the estuary.  Eggs and larvae can apparently be swept into the estuary by
flood tides.  Individuals less than 1 year old, however, are not abundant in the estuary, whereas
anchovies 1 year or older actively move into the estuary and can be abundant, particularly during
periods of low river flow, when salinity is high.  Anchovies are pelagic feeders, feeding primarily
on copepods.

Changes in flow regulation are not expected to adversely affect anchovy EFH in the Columbia
River, because all areas except the lower estuary are used irregularly.  High river flows may
reduce the extent of this upstream, marginally important, habitat for anchovies.

12.3.2.3 Salmon EFH

Flow changes in the estuary as a result of changes in the FCRPS have the potential to adversely
affect estuarine EFH for chinook and coho salmon, primarily by altering the distribution of salt
water and freshwater.  Increased river flow will decrease both the extent and the duration of
intrusion by salt water into the estuary, while decreased river flows will do the opposite. 
Changes in flow can also affect the nearshore ocean environment by altering the size of the
freshwater plume, which will change the availability of habitat in the immediate area offshore of
the mouth of the Columbia River.  Predicting the precise impact on EFH is not possible until the
relationship between the physical parameters of the plume and the biology of salmon is better
understood.  

Water developments in the Columbia River have reduced average flow, altered the seasonality of
Columbia River flows and sediment discharge, and changed the estuarine ecosystem (NRC 1996;
Sherwood et al. 1990; Simenstad et al. 1990, 1992; Weitkamp 1994).  Annual spring freshet
flows (May and June) through the Columbia River estuary are about 70% of predevelopment
levels, and total sediment discharge is about one-third of 19th-century levels.

Decreased spring flows and sediment discharges have also reduced the extent, speed of
movement, thickness, and turbidity of the plume that extended far out and south into the Pacific
Ocean during the spring and summer (Barnes et al. 1972, Cudaback and Jay 1996; Hickey et al.
1998).  Pearcy (1992) suggested that low river discharge is unfavorable for juvenile salmonid
survival, despite some availability of nutrients from upwelling, because of reduced turbidity in
the plume (increasing foraging efficiency of birds and fish predators, increased residence time of
the fish in the estuary and near the coast where predation is high, decreased incidence of fronts
with concentrated food resources for juvenile salmonids, and reduced overall total secondary
productivity based on upwelled and fluvial nutrients).  Reduced secondary productivity not only
affects salmonid food sources, but also focuses predation by other fishes and birds on the
juvenile salmonids.

Because of decreased river flows and development of the hydrosystem, juvenile migrant salmon
probably arrive in the estuary later than under conditions in which they evolved.  Efforts to make
conditions in the Columbia River plume similar to those that existed before development of the
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hydrosystem would likely benefit salmonids (NRC 1996).  Although the effects of reduced or
altered flow timing from individual tributaries (e.g., the Snake River) in the estuary and
nearshore ocean are minimal, collectively they are not.

Small changes in salinity distribution may have significant effects on the ecology of fishes,
including salmonids.  Salinity distribution, as affected by tidal flow and river discharge, is a
primary factor explaining seasonal species distributions and the structure of entire assemblages
of fish and epibenthic and benthic invertebrate prey species throughout the Columbia River
estuary (Haertel et al. 1969; Bottom and Jones 1990; Jones et al. 1990).  By altering the
distribution of preferred habitats within particular salinity ranges and the particular suite of
species that salmon encounter at different locations during their estuarine residence, small
changes in salinity structure may have consequences for estuarine food webs and fish production
in the estuary.  In particular, small changes in the distribution and gradient of oligohaline
salinities could change the type of habitats available when juvenile salmon must make the critical
physiological transition from riverine to brackish salinities.  Assessments of the ecological
effects of salinity change on estuarine fishes, rearing conditions at specific places, and times that
support at-risk populations are needed to assess the impacts of altered flow regimes in the
estuary.   

12.3.2.4 Mainstem Essential Fish Habitat

Mainstem EFH provides the migratory corridor for juvenile salmonids and returning adults.  In
the Columbia River basin, dams built to provide hydropower and reservoirs built for water
storage and flood control may adversely affect salmon EFH.  Potential adverse effects include
impaired fish passage (including blockages and diversions); altered water temperature, water
quality, water quantity, and flow patterns; interrupted transport of the nutrients, large woody
debris, and sediment that affect river, wetland, riparian, and estuarine systems; increased
competition with non-native species; and increased predation and disease. 

Hydrologic effects of dams include water-level fluctuations, altered seasonal and daily flow
regimes, reduced water velocities, and reduced discharge volume.  These altered flow regimes
can affect the migratory behavior of juvenile salmonids.  Water-level fluctuations associated with
hydropower peak operations may reduce habitat availability, inhibit the establishment of aquatic
macrophytes that provide cover for fish, and sometimes strand fish or allow desiccation of
spawning redds.  Drawdowns reduce available habitat area and concentrate organisms,
potentially increasing predation and transmission of disease (Spence et al. 1996).  Drawdown in
the fall for flood control produces high flows during spawning.  The high flows allow fish to
spawn in areas that may not have water during the winter and spring, resulting in loss of the
redds.
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12.4 CONCLUSION

NMFS believes that the proposed action may adversely affect designated EFH for groundfish and
coastal pelagics listed in Table 12.1-1 and designated EFH for chinook and coho salmon.

12.5 EFH CONSERVATION RECOMMENDATIONS

Conservation measures are discretionary measures suggested to avoid, minimize, or otherwise
offset adverse modification of EFH, or to develop additional information.  The RPA detailed in
Section 9, along with the reasonable and prudent measures and the terms and conditions that
implement them (listed in Sections 10.4 and 10.5), are applicable to designated groundfish and
coastal pelagics EFH and designated Pacific salmon EFH.  

Because listed fish in the Columbia River are in such precarious condition, the habitat strategy is
intended to accelerate efforts to help fish in priority areas in the short term, while laying a
foundation for long-term strategies through subbasin and watershed assessment and planning.

In the short term, in the Basinwide Recovery Strategy, Federal agencies commit to focus
immediate attention on priority subbasins, i.e., those with potential for significant improvement
in anadromous fish productive capacity as a result of habitat restoration.  The Basinwide
Recovery Strategy identifies short-term actions, timelines, and responsible Federal agencies. 
This biological opinion identifies the Action Agencies’ contribution to the Basinwide Recovery
Strategy.

Over the long term, the habitat strategy has three overarching objectives: 1) protect existing high-
quality habitat, 2) restore degraded habitats on a priority basis and connect them to other
functioning habitats, and 3) prevent further degradation of tributary and estuarine habitats and
water quality.  Estuarine protection and restoration must play a vital role in rebuilding the
productivity of listed salmon and steelhead throughout the Columbia River basin.  The states of
Oregon and Washington, with congressional authorization under the CWA, have developed a
Comprehensive Conservation and Management Plan through LCREP.  The Federal agencies
strongly support the actions of this plan that contribute to salmon recovery and seek to expand on
them. 

The following action items call on the Action Agencies, primarily the Corps and BPA, to play an
important role in estuary restoration efforts.  The Corps is meant to play a lead role, with BPA
primarily providing cost-share funding.  Corps and BPA actions are not meant to hinge on
LCREP approval, but they are meant to be fully coordinated with LCREP.

Action 158: During 2001, the Corps and BPA shall seek funding and develop an action plan to
rapidly inventory estuarine habitat, model physical and biological features of the
historical lower river and estuary, identify limiting biological and physical factors
in the estuary, identify impacts of the FCRPS on habitat and listed salmon in the
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estuary relative to other factors, and develop criteria for estuarine habitat
restoration. 

A good deal is unknown about the ecology of the Columbia River estuary insofar as it affects
listed species.  It is important to develop a better understanding of historical salmon rearing
patterns in the estuary; historical changes in the distribution, amounts, and classes of estuarine
and floodplain habitat available to juvenile salmonids; variability in salinity, temperature, water
depth, velocity, dissolved oxygen, and turbidity; habitat-salmon associations; sedimentation
rates; salmon and habitat conditions in the transition zone; long-term variability and trends in the
size, timing, and abundance of hatchery and wild out-migrants from the Columbia River; and the
relative effects of inflow from upriver, changes in bathymetry due to the navigation channel, and
changes in habitat due to other forms of development.  Under this action item, the Corps and
BPA are expected to develop programs to build an understanding of these matters and, in the
relatively short term, to develop criteria for estuarine habitat restoration on the basis of the best
available information.

Action 159: BPA and the Corps, working with LCREP and NMFS, shall develop a plan
addressing the habitat needs of salmon and steelhead in the estuary.

BPA and the Corps, working with LCREP and NMFS, will develop specific plans for salmon
and steelhead habitat protection and enhancement.  These plans should contain clear goals for
listed salmon conservation in the estuary, identify habitats with the characteristics and diversity
to support salmon productivity, identify potential performance measures, identify flow
requirements to support estuarine habitat requirements for salmon, and develop a program of
research, monitoring, and evaluation.  The plans should be completed by 2003.

Action 160: The Corps and BPA, working with LCREP, shall develop and implement an
estuary restoration program with a goal of protecting and enhancing 10,000 acres
of tidal wetlands and other key habitats over 10 years, beginning in 2001, to
rebuild productivity for listed populations in the lower 46 river miles of the
Columbia River.  The Corps shall seek funds for the Federal share of the program,
and BPA shall provide funding for the non-Federal share.   The Action Agencies
shall provide planning and engineering expertise to implement the non-Federal
share of on-the-ground habitat improvement efforts identified in LCREP, Action
2.

Much of the complexity of the estuary’s historical shallow-water habitat and much of the
estuary’s saltwater wetlands have been lost due to the effects of local, navigational, and
hydropower development.  LCREP proposes a 10-year program to protect and enhance high-
quality habitat on both sides of the river to support salmon rebuilding.  A high priority should be
put on tidal wetlands and other key habitats to rebuild productivity in the lower 46 river miles. 
Federal agencies will provide technical and financial support for this program, and for
implementing on-the-ground activities identified in planning.  
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As more information is gained from inventory and analytical work, the 10,000-acre goal may be
modified to ensure that habitats that are determined to be important to the survival and recovery
of anadromous fish are addressed.  Examples of acceptable estuarine habitat improvement work
include the following: 

• Acquiring rights to diked lands

• Breaching levees 

• Improving wetlands and aquatic plant communities

• Enhancing moist soil and wooded wetland by better management of river flows 

• Reestablishing flow patterns that have been altered by causeways

• Supplementing the nutrient base by importing nutrient-rich sediments and large woody
debris into the estuary 

• Modifying the abundance and distribution of predators by altering their habitat

• Creating wetland habitats in sand flats between the north and south channels 

• Creating shallow channels in intertidal areas

• Enhancing connections between lakes, sloughs, side channels, and the main channel  

The Corps and BPA will put high priority on improving access to and the quality of chum
habitat, especially in the Grays River.  The work outlined in this action is in addition to any
mitigation/restoration work that may be connected to the Corps’ channel deepening project.  

Action 161: Between 2001 and 2010, the Corps and BPA shall fund a monitoring and research
program acceptable to NMFS and closely coordinated with the Conservation
Reserve Enhancement Program monitoring and research efforts (Management
Plan Action 28) to address the estuary objectives of this biological opinion.

Action 162: During 2000, BPA, working with NMFS, shall continue to develop a conceptual
model of the relationship between estuarine conditions and salmon population
structure and resilience.  The model will highlight the relationship among
hydropower, water management, estuarine conditions, and fish response.  The
work will enable the agencies to identify information gaps that have to be
addressed to develop recommendations for FCRPS management and operations. 
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Action 163: The Action Agencies and NMFS, in conjunction with the Habitat Coordination
Team, will develop a compliance monitoring program for inclusion in the first 1-
and 5-year plans.  

Compliance monitoring is necessary to determine how well management actions are
implemented.  From a regulatory perspective, compliance monitoring is necessary to ensure that
agencies and individuals responsible for mitigation or restoration activities complete their
responsibilities.  From a biological perspective, NMFS must know how well a management
action is implemented.  If salmon do not respond, NMFS will be able to distinguish between
management that did not work and management that was not implemented.

Some compliance monitoring will be conducted during the monitoring and evaluation program
outlined in Section 9.6.5.  However, not all sites will be checked at the appropriate intervals
during this program.  Therefore, the agency or party conducting each action will be responsible
for keeping a log book of implementation, which is entered monthly into a web-based data
archive.  NMFS will randomly send out field staff to check on the log books and validate their
entries.

12.6 STATUTORY REQUIREMENTS

The Magnuson-Stevens Act and Federal regulations (50 CFR Section 600.920) to implement the
EFH provisions require Federal Action Agencies to provide a written response to EFH
conservation recommendations within 30 days of receipt.  Because the EFH designation for the
Pacific salmon fishery has yet to be approved, this regulation does not apply for the salmon
species involved in this consultation until the Secretary of Commerce approves it, at which time
the 30-day period will begin.  The final response must include a detailed description of measures
proposed to avoid, mitigate, or offset the adverse impacts of the activity.  If the response is
inconsistent with the EFH conservation recommendations, an explanation of the reasons for not
implementing them must be included. 

12.7 CONSULTATION RENEWAL

The Action Agencies must reinitiate EFH consultation with NMFS if the action is substantially
revised in a manner that may adversely affect EFH, or if new information becomes available that
affects the basis for NMFS’ EFH conservation recommendations (50 CFR Section 600.920 [k]).
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13.0  REINITIATION OF CONSULTATION

Consultation must be reinitiated if the amount or extent of taking specified in the incidental take
statement is exceeded, or is expected to be exceeded; if new information reveals effects of the
action may affect listed species in a way not previously considered; if the action is modified in a
way that causes an effect on listed species that was not previously considered; or if a new species
is listed or critical habitat is designated that may be affected by the action (50 CFR Section
402.16).  

Except as specifically provided in the RPA, these general conditions apply as well to prospective
agreements, plans, and contracts that the Action Agencies use to plan for operation of or to
actually operate the FCRPS and BOR projects and to coordinate operations with Canada and
regional utilities.  Examples include implementation of the Columbia River Treaty between the
United States and Canada, such as by the adoption of assured operating plans and detailed
operating plans; arrangements with Canada for non-Treaty storage; and renewing and revising
the Pacific Northwest Coordination Agreement.

To the extent that the prospective agreements are used to achieve operations that are in
accordance with this biological opinion, including its RPA, reasonable and prudent measures,
and terms and conditions, the effects of those prospective agreements on listed fish have been
considered in this biological opinion.  To the extent that proposed agreements have effects on
FCRPS or BOR operations that affect listed fish in ways not considered in this biological
opinion, or have provisions that go beyond implementing the operations specified in the opinion,
those proposed actions may require separate consultation or reinitiation of this consultation.  

In addition to the general conditions described above, the RPA in this biological opinion
provides specific performance standards that, if not met, would result in a reinitiation of this
consultation.  These performance measures are described in Section 9.2, and the conditions
governing reinitiation on the basis of performance are described in Section 9.5.  NMFS will issue
an RPA failure report if it determines that the performance standards have not been met; this will
be the basis for a reinitiation of consultation.

The RPA recommended in this biological opinion also anticipates specific projects to provide
offsite mitigation.  Details of those projects will be provided in the annual plans required by
Section 9.4.  When the details are available, formal or informal supplemental consultation may
be necessary to consider the effects of those projects and, if appropriate, authorize any incidental
take. NMFS’ finding letters that evaluate the annual plans will determine the necessity of
additional consultation.

Similarly, the RPA requires BOR to provide supplemental biological assessments concerning
certain of its irrigation projects that may have local effects on listed species.  NMFS’
consideration of this additional information may necessitate formal or informal supplemental
consultation.  
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